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ANALYTICAL AND TOPICAL INDEX TO 


BUCKHANNON RIVER, W. VA.—Continued. 


Operations. 

1884-85. 7 miles of river cleared of 
obstructions, 85, 1893. 

1886-87. Channel opened to Ten- 
mile Creek, 87, 1832. 

1888-89. 3,000c. y. of rock removed 
from the channel, 89, 1989. 

1889-90. 1,106c. y. rock and 5 log 
jams removed from the channel, 90, 
2280. 

1891-92. 3,510 c. 
snags and logs remov 
nel, 92, 2119. 
Physical characteristics. 

Description of, 84, 1718, 1720. 

A tributary of the Tygart Valley River 
about 57 miles long, 93, 2644. 


. stone and 160 
from the chan- 


Plans. 

In 1883 Maj. Merrill reported that a 
comparatively small expenditure would 
be justified for the improvement of the 
river, 84, 1719. 

Projects. 

The project of 1884 contemplated a 
rafting channel from Three Forks to 
Buckhannon, 244 miles, with a width of 
30 f. and a depth of 2 f. during four 
months of each year, 85, 291. After an 
expenditure of $4,500, it was estimated, 
1888, that $20,955 was necessary for com- 
pletion, 88, 1795. 

Survcys. 

Examination ordered by act of Aug. 
2, 1882. Made under the direction of 
Maj. Merrill (see Plans), 84, 1718. 


BUFFALO. (See Great Lakes; Scajacuada Creek, N. Y.) 
BUFFALO BAYOU. (See Gulreston Ship Channel and Buffalo Bayou, Tex.) 


BUFFALO FORK. 


(See White River, Ark. and Mo.) 


BUFFALO HARBOR, N. Y. 


Appropriations—Continued. 
1888, 225,000.00, 88, 2054. 


1890, 
1892, 
1894, 
1897, 
1898, 
1899, 


Total, 


300,000.00, 90, 2836. 
300,000.00, 92, 2531. 

70,000.00, 95, 3149. 
481,250.00, 97, 3111. 
489,746.00, 98, 2784. 
560,498.00, 99, 3110. 


4,369, 489.37 


Appropriations. 

1826, $15,000.00, 66, ili, 30. 

1828, 34,206.00, 66, iii, 30. 

1830, 15,488.00, 66, ili, 30. 

1831, 12,900.00, 66, ili, 30. 

1832, 10,300.00, 66, iii, 30. 

1833, 31,700.00, 66, iii, 30. 

1834, 20,000.00, 66, iti, 30. 

1838, 68,500.00, 66, iii, 30. 

1844, 40,000.00, 66, iii, 30. 

1852, 14,000.00, 66, iii, 30. 

1853, 349.05, 66, ili, 30. 

1855, 452.32 (reliefofJ.R. Bowes, 
act Mar. 2, 1855). 

1864, 15,000.00, June 28. 


1864,4 37,500.00, act July 2. 

1866, 131,000.00, 66, iii, 30. 

1867, 100,000.00, 68, 198. 

1869,2 89,100.00, 69, 22 (allotment). 
1870, 80,000.00, 70, 51, 184; 71, 49. 
1871, 100,000.00, 71, 49. 


1872, 75,000.00, 72, 45. 

1873, 75,000.00, 78, 46. 

1874, 95,000.00, 74, 53, 228; '75, 320. 

1875, 100,000.00, 75, 57, 322; 76, ii, 
568. 

1876, 85,000.00, 76, 109, ii, 567; 77, 
117. 

1878, 80,000.00, '78, 131, 1270. 

1879, 100,000.00, '79, 175, 1719. 


1880, 90,000.00, 80, 2194. 
1881, 90,000.00, 81, 2423. 
1882, 125,000.00, 82, 2436. 
1884, 100,000.00, 84, 2130. 
1886, 112,500.00, 86, 1883. 


a Erroneously called $52,500, 66, fii, 


b Erroneously called $90,000, 69, 39, 


Commerce. 

Commerce of Buffalo, 89, 2383. 

Amount of grain (flour included) de- 
livered in New York City by various 
routes (luring the year ending December 
31, 1890, 91, 2888. 

Buffalo considered one of the great 
ports of the United States, 95, 3154. 
The congestion of the harbor at times 
very great, 96, 3113, 97, 3110, 98, 2781. 

he Erie Canal considered an impor- 
tant factor in the commerce of the port, 
98, 2780. 
Enormous, 99, 538. 


Contracts. ¢ 

1869. Baileys & Denny, materials 
and labor, 69, 147, 150; 70, 184; 71, 
217; '74, 228; '75, 321. 

1870-71. D. E. Bailey, materials 
and labor, 71, 217; 74, 228: '75, 321. 

1874. Spaulding & Bennet, materi- 
als, labor, and dredging: 74, 228; 75, 
321. = 


147. 


ce Authority to make contracts and instructions in regard to, 68, 219. 
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3875. J. F. Blair, materials and la- 
bor. W.H. McCurdy, iron. 75, 321. 

4876. George T. Talbot, dredging, 
26 cents perc. y., 76, ii, 569. 

as77. W. i McCurdy, iron. Am- 
brose Clark, materials and labor. 78, 
1269. 

1878. Pratt & Co., iron. F. B. Col- 
ton, materials, labor, and dredging. 79, 
Messrs. Pratt & Co., iron for 
crib construction, D. E. Bailey, crib con- 
struction, 80, 2193, 2204. Gibson & 
Granger failed to enter into contract, 80, 
2193. 

1881. Frank Wilson, ironwork, D. E. 
Bailey and E. J. Kingston, crib construc- 
tion, 81, 2421, 2425. 

1882. A.J. Packard, ironwork, 88, 
1932, 1934. 

1884. C. E. Williams, crib construc- 
tion, 84, 2127. D. E. Bailey, repairs to 
breakwater, 84, 2128. I. Farnsworth, 
iron, D. E. Bailey, repairs to piers, 85, 
2264. 


1885. D. E. Bailey, breakwater re- 
pairs, 85, 1882. 
1888. Williams & McConnell, bro- 


ken stone, $1.84 per c. y.; H. Flem- 
ing, Portland cement, $2.09 per barrel; 
F. O. Norton, natural cement, $1.20 per 
barrel, 88, 2034. 

1889. Union Akron Cement Co., 
Portland cement, $2.45 per barrel; Fox 
& Holloway, sand, 80 cents per c. y.; 
D. MeNaughton, iron moorings, $1,852; 
J. M. McCarthy, recovering concrete 
blocks washed off the breakwater, $2 per 
block; J. Longprey & Co., furnishing 
and driving piles, $8 per pus 89, 2386. 

1890. W. E. Carroll, pebbles, $1.40 
per c. y., 90, 2837. J. H. Ross, Port- 
land cement, $2.45 per barrel; Ira Farns- 
worth, broken stone, $2 perc. y.; Fox & 
Holloway, sand, 70 cents perc. y., 90, 
2837. 

1891. J. Donnelly, breakwater ex- 
tension, $66,271.16, 91, 2884. Emil 
Thiele, Portland cement, $2.58 per bar- 
rel, 91, 2885. D. McNaughton, iron 
moorings, $65 per mooring, 91, 2886. 
J. B. Donnelly, rubblestone, $1.16 per 
c. y., 91, 2886. P. G. Straub, broken 
stone, $1.47 perc. y., 91, 2886. Fox & 
Holloway, sand, 90 cents perc. y., 91, 
2886. J. MacGregor, pebbles, $1.75 per 
c. y., 91, 2886. 

1892. J. J. Churchyard, breakwater 
construction, $107,067.94, 98, 3110. 

1893. Daniel Bros., breakwater con- 
struction, $92,879.83, 98, 3110. 

1894. Wm. 5S. Bartlemes and W. C. 
Hiam, test borings, 74 cents per 1. f. 
($5,000), 95, 3149. 

1895. C. A. Dennis, breakwater re- 
pairs, actual cost, $2,340.97, 96, 3113. 


1896. C. A. Dennis, breakwater re- 
pairs, actual cost, $2,933.26, 9'7, 3108. 

1897. Hughes Bros. & Bangs, break- 
water construction and sand-catch pier 
extension, $1,765,450.63, 9'7, 3113. Sup- 
plementary contracts made for increased 
quantities of material brought from Can- 
ane 98, 2780. Extra work on crib, 99, 

111. 

1899. Buffalo Dredging Co., con- 
struction of concrete superstructure on 
breakwater (removal of old work; tim- 
ber, stone, concrete, dredging, ironwork) , 
$70,169.25, 99, 3111. 


Engineers. 

CHIEF oF EngInEERS. Reports, 66, 2, 
4, 49, 50, ii, 38, 39, iii, 15, 30; 67, 31, 32; 
68, 43, 44, 219; 69, 39; 70, 51; 71, 49; 
72, 45; 73, 46; 74, 52, 53; 75, 57; 76, 
109, 1, 573; 77, 116; 78, 131; 79, 174; 
80, 229; 81, 315; 82, 309; 83, 317; 84, 
321; 85, 345; 86, 340; 87, 305; 88, 279; 
89, 330; 90, 299; 91, 375; 92, 354; 93, 
406; 94, 380; 95, 414; 96, 371; 97, 466; 
98, 458; 99, 538; 1900, 606. 

Boarps orf ENGINEERS. 

1845. For the consideration of plans 
for improvement of harbor, 68, 228. 

(Gen. Swift, Col. Kearney, and Maj. 
Turnbull. ) 

1868. Toconsider plans submitted by 
Col.Cram. Recommend the repair of the 
light-house pier and its extension 300 f., 
the repair of the north pier, the removal 
of a portion of the south end of the Erie 
breakwater, and to dredge the harbor 
entrance to allow a draft of 15 f. The 
construction of the breakwater of crib- 
work should conform to principlesalread 
laid down by the Board of 1854 for simi- 
lar localities as to dimensions of cross 
section and length. 68, 220, 224. Col. 
Cram dissents; see letter and memoir. 
68, 225-231. Reconvened to consider 
letter and memoir of Col. Cram; recon- 
sider the whole subject, and submit plans 
and estimate for section of breakwater; 
estimated cost of 100 f., $19,828.40. Met 
at Detroit Mar. 27, 1868, and after a gen- 
eral discussion and balloting submitted 
report. 68, 232-235. Col. Cram again 
dissents; see letterand memoir. 68, 236. 
(Cols. Cram and Macomb, Lt. Cols. 
Raynolds, Newton, and Blunt, Maj. 
Wheeler, and Capt. Harwood.) -* 

Apr., 1873. To consider project of 
Maj. Harwood to prevent displacement 
of cribs in breakwater. Concur in his 
project, except in regard to the dimen- 
sions of the stone foundations; report 
that the stone foundations need only be 
raised about 4 f. above the bottom of the 
lake, and should be extended 25 f. ex- 
terior to the work and 15 f. on the in- 
terior. Report, 73, 353, 354. (Col. 
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Macomb and Majs. Houston, Wilson, and 
Harwood. ) 

Novy., 1873. To consider the question 
of accretions of sand and construction of 
breakwater. Report that a survey is 
necessary to furnish the requisite data. 
74, 229-232. 

Mar.,1874. Approve plan of Maj. Har- 
wood for arresting progress of sand along 
the beach, viz, by pier of pile and crib 
work, and for building submerged end 
of breakwater to full height; report bor- 
ings necessary to furnish data for final 
report; submit preliminary report, 74, 
229-232. (Col. Woodruff, Majs. Com- 
stock, Wilson, and Harwood. ) 

Aug., 1874. Board locate position of 
catch-sand piers. Object to proposed 
private piers or transfer of U.S. property 
near light-house to private parties. Rec- 
ommend preparing an artificial founda- 
tion for a portion of the breakwater by 
dredging a trench 50 f. wide by 2,500 f. 
long Rid filling it with gravel and stone. 
The breakwater should be prolonged 
southerly on its present line to a total 
length of 7,600 f. At the south end of 
the break water a fair-weather exit should 
be left between the breakwater and the 
catch-sand pier. The width of the cribs 


should, in all cases, be equal to their 
height. 76, ii, 569. (Col. Woodruff, 
Lt. Col. Blunt, and Majs. Comstock, 


Wilson, and Harwood. ) 

Sept., 1874. Board consider the ques- 
tion of eaeien: location of catch-sand 
pier; recommend change in location of 
shore end of pier: Starting from a point 
on the beach about opposite the south 
end of Blackwell Canal: extending to 16 
f. water in a line at right angles to the 
shore, and that the oblique branch of the 
breakwater be changed to correspond to 
this new position. Report, 76, ii, 573. 
(Col. Woodruff, Lt. Col. Blunt, and Maj. 
Wilson. ) 

Convened at New York, 1886-87, to 
consider the reconstruction of the super- 
structure of the breakwater. Keport, 87, 
2362, 2363. (Cols. Casey and Abbot, 
Lt. Cols. Comstock and Houston. ) 

Convened at Buffalo, N. Y., Dec. 21, 
1888, by S. O. No. 69, to report upon the 
construction of a plant for building the 
superstructure of the Buffalo breakwater. 
First report, 89, 2388. (Lt. Col. King, 
Maj. Overman, and Capt. McC. Derby.) 

Convened at Buffalo, N. Y., Mar. 6, 
1889, to examine and report upon plant 
for new breakwater superstructure. Sec- 
ond report, 89, 2391. (Lt. Col. King, 
Maj. Overman, and Capt. Mahan.) 

Convened at Buffalo on May 27, 1895, 
by S. O. No. 18, 1895, to consider and 
report upon the plan and estimate sub- 
mitted by Maj. Ruffner for extending the 


pier and breakwater at Buffalo, N. Y. 
port, 95, 3153. (Gen. H. L. Abbot, 
Maj. H. M. Adams, Capt. D. C. Kingman. ) 


ENGINEERS IN CHARGE: 
Capt. Williams, 1839, 67, 227; 68, 221, 
222 


Capt. I. C. Woodruff, in 1856, 6'7, 227. 

Col. William Turnbull. (See S. Doc. 
1, 34th Cong., Ist sess. ) 

Col. J. D. Graham, 1857. Report, 8. 
Doc. 42, 35th Cong., Ist sess. 

Capt. John A. Tardy. Reports, 66, 
49, 50, ii, 38, 39, iv, 161-164; 6'7, 32, 135- 
137, 227-229; 68, 222. 

Col. T. J. Cram, assigned to charge 
1867. Reports, 67, 135-137, 148, 224 
233; 68, 150, 205-219, 225-231, 236-244. 

Capt. Franklin Harwood, 1868. Re- 
ports, 68, 193-195, 197, 198; 69, 145- 
150, 163-170; 70, 183; 71, 217; 72, 244; 
73, 350; 74, 226. 

Lt. Col. Charles E. Blunt, 1874, 74, 
ne Reports, 75, 319; 76, ii, 568; 77, 
972. 

Maj. W. McFarland, 1878-83. Reports, 
78, 1269; 79, 1717; 80, 2192; 81, 2420; 
82, 2431. 

Lt. Col. H. M. Robert, 1883. Report, 
83, 1931. 

Capt. E. Maguire, 1883-86. Reports, 
84, 2126; 85, 2255; 86, 1881. 

Capt. C. F. Palfrey, 1886, 8'7, 2351. 

Capt. F. A. Mahan, 1886-90. Reports, 
8'7, 2351; 88, 2028; 89, 2361. 

Maj. A. Stickney, 1890-92. Reports, 
90, 2808; 91, 2882. 

Maj. E. H. Ruffner, 1892-95. Reports, 
92, 2529; 93, 3107; 94, 2438; 95, 3146. 

Maj. T. W. Symons, 1896-. Reports, 
96, 3110; 97, 3107; 98, 2756; 99, 3101; 
1900, 4113. 

ASSISTANTS: 

J. S. Lawrence, 66, iv, 164. 

Capt. Franklin Harwood, 67, 31, 137, 
229; 68, 150, 206. 

W. Griswold, 68, 150. 

G. E. Fell, 74, 233; '75, 320. 

G. U. Mayo. Report, 79, 1719. 


Estimates. (See Plans and Projects. ) 

By Col. Turnbull, 1856, repairs of tow- 
path of south pier and rebuilding sea 
wall, $20,209.85, S. Doc. 42, 35th Cong., 
lst sess. 

By Col. Graham, 1857, repairs, dredg- 
ing, etc., $27,679.35, S. Doc. 42, 35t 
Cong., 1st sess. 

By Capt. Tardy, 1865, repairing light- 
house pier, repairs and completion of sea 
wall, $131,000, 66, 4, 49, 50. 1866, 
extension of light-house pier and a new 
breakwater with stone superstructure, 
$1,697,194.78, 66, iv, 163; 67, 228. 

By Col. Cram, 1867-68, repair and pro- 
tection of harbor piers, extension of south 
harbor pier, removal of a portion of the 
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breakwater, construction of a breakwater 
4,000 f. in length, and a navigable ship 
channel between the lake and Buffalo 
Creek, $6,484,415.12, 68, 205, 207, 243. 

By Board of Engineers, 1868, a section of 
breakwater 100 f. in length, $19,828.40, 
68, 235. 

By Capt. Harwood, 1869, completion 
of harbor work and breakwater, con- 
struction of south channel and Buffalo 
sea wall, $926,803.17, 69, 149. 

By Board of Engineers, 1874, catch- 
dand! pier and repairs to breakwater, 
$83,000, 74, 232. 

By Lt. Col. Blunt, 1875, project of 
Board of Engineers for extension of break- 
water, $1,987,700, 75, 321. 

By Maj. McFarland, 1879, complete 
existing project, $1,635,000, 79, 1719. 


Legal proceedings. 
In 1893-94 the officer in charge knew 
of nothing having been done to regain 
ion of the north pier from the 
Delaware, Lackawanna & Western R. R., 
which had taken unauthorized possession 
of it, 94, 2439; 95, 3147. Detailed de- 
scription of the case, and of efforts made 
to obtain the withdrawal of the company 
from occupancy of the pier, 98, 2774. 


Legislation. 

In 1897-98 the New York legislature 
authorized the city of Buffalo to use for 
highway purposes the sea-wall strip on 
portions of which the U. 8. had built a 
sea wall in 1830-36, 98, 2781. 


Operations. (See also Private work.) 
1857. S. Doc. 42, 35th Cong., Ist 


sess. 

1864-65. Repairs in progress on 
harbor and sea wall, 66, 4. Details of, 
66, 49, 50, 51. 

1865-66. On light-house pier sev- 
eral cribs placed in position; 16,7101. f. of 
piling driven, and 594 cords of stone for 
riprap; 1,303 f. of sea wall built, 357 f. of 
it coped, 66, 38, 39. 

1866-67. Work on sea wall contin- 
ued, 66, iv, 164; 67, 136. 

1867-68. Repairs of pier head and 
towpath; extension of pier and building 
about 900 f. of breakwater under contract, 
68, 44. 

1868-69. The interior works of re- 
pair nearly completed; south pier extend- 
ed nearly 318 f.; 150 f. of breakwater built 
to low-water level, 69, 39, 145, 146. 

1869-70. Repairsof interior harbor 
works and dredging channel to inner har- 
bor completed; total length of break- 
water, 950 f. Superstructure over 400 f. 
of same, 70, 51, 183. 

1870-71. Breakwater extended 783 
f.; total length, 1,183 f., 71, 49, 217. 

4871-72. Repairs to north pier head 


and other completed work; 425 f. added 
to breakwater, partly covered with super- 
structure, 72, 45, 244. 


1872-73. Extension of breakwater. 
Rectification of injury to 6 cribs. 78, 
350. 


1873-74. Breakwater repaired and 
extended 100f.; dredging done under spe- 
cial appropriation, and work of repair 
continued to amount of over $23,000 after 
appropriation was exhausted, 74, 52, 
226-228. 

1874-75. 180 f. of south end of 
breakwater rebuilt, 1,500 f. of its lake 
face protected by oak and iron sheathing, 
650 f. of pile pier built, 3,956 c. y. dredged. 
and foundation trench for cribs in break- 
water commenced, 75, 57, 320. 

1875-76. Breakwater extended 250 
f., with superstructure over 200 f. of same; 
pile pier extended 220 f., and about 10,000 
c. y. dredged from shoal outside of south 
pier, 76, 109, ii, 568. 

1876-77. Breakwater extended 150 
f.; total length, 2,924 ft.; channel piers 


oe ae and pile pier refilled, 77, 116, 
1877-78. South end of breakwate 


extended 150 f., 78, 131, 1270. 

1878-79. Breakwater extended, 
making total length 3,076 f., '79, 1718. 

1879-80. Breakwater extended by 
contract 350 |. f.; total present length, 
3,426 1. f., 80, 2193. 

1880-81. Breakwater extended 694 
1. f., making total length of 4,120 1. f., 81, 
315, 2420. 

1881-82. Breakwater extended 317 
]. f., making total present length of 4,437 
l. f.,82, 2431. 

1882-83. Breakwater extended 454 
1. f., making total present length 4,891 1. f. 
Repairs breakwater and light-house pier, 
88, 1932, 1933. 

1883-84. Breakwater extension in 
progress, with repairs to breakwater, 84, 
2127, 2129. Removalof wreck, 84, 2130. 

1884-85. Breakwater extended 
80572, f., making a total present length of 
5,696, 1. f., 85, 2262. Repairs to break- 
water and south pier, 85, 2265. 

1885-86. Breakwater extended 
659,%, f., making a total extension of 
6,349.8, f., 86, 1881. Repairs to break- 
water, 86, 1882. Cost of breakwater ex- 
tension, 86, 1883. 
eo 7%. Repairs to structures, 87, 

1887-88. Repairs to south pier by 
hired labor; 750 1. f. of breakwater para- 
pet rebuilt with concrete and masonry 
superstructure; repairs to breakwater and 
boathouse, 88, 2034, 2046. 

1888-89. South pier repaired by 
hired labor; breakwater reconstruction 
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continued, and manufacture of concrete 
blocks begun by hired labor; minor re- 
pairs to the breakwater, 89, 2363, 2372. 

1889-90. Work continued on recon- 
struction of breakwater superstructure, 
90, 2832. 

1890-91. 950 concrete blocks manu- 
factured, entire break water superstructure 
removed, and 800 concrete blocks placed 
in position in reconstruction of the same, 
91, 2883. 

1891-92. 362concrete blocks washed 
from the breakwater recovered and _ re- 
placed; reconstruction of breakwater con- 
tinued, 92, 2530. ; 

1892-93. Breakwater construction 
in progress, 98, 3108. 

893-94. South pier repaired, 800 f. 
of extension of breakwater in progress of 
construction at beginning of year com- 
pleted, 94, 2439. 

1894-95. Minor repairs made to the 
breakwater, 95, 3148, and harbor lines 
established, 95, 3149. 

1895-96. Older portions of break- 
water repaired, 96, 3112, 3113; 5,385. y. 
rock, etc., dumped along the front of the 
breakwater, 96, 3113. 

1896-97. Older portions of the su- 

rstructure of the breakwater repaired, 
57, 3108; 100,865 c. y. clean rock dredg- 
ings and waste rock placed along the front 
of the breakwater, 97, 3108, 3109. Su- 
pervision maintained over the dumping 
of dredgings of other than Government 
work, and care of property, and other 
miscellaneous work performed, 97, 3109. 
13,861 tons of stone placed in breakwater, 
and extension of sand-catch pier in prog- 
ress, 9'7, 3110. 

1897-98. 100,000c. y. rock and other 
filling material dumped along the front of 
the breakwater, 98, 2758. Supervision 
maintained over dumping by other than 
Government contractors, 98, 2758. In 
connection with previous year, sand- 
catch pier was extended 278 f., 98, 2759. 
145,304 c. y. stone and 92,279 c. y. gravel 

laced in breakwater, and timber-crib 
reakwater jutting out from Stony Point 
under construction, 98, 2763. 

1898-99. South pier and breakwa- 
ter repaired; preparations made for con- 
struction of concrete superstructure on 
old breakwater; printing of charts of 
Buffalo Harbor and Niagara River; con- 
struction of rubble mound breakwater in 
progress, about 80,000 tons stone being 
pa entire Stony Point section of tim- 

er-crib breakwater completed (see also 
Private work) , 99, 3102-3108. 
1899-1900. Over 100,000 tons stone 
laced in breakwater extension to Stony 
oint; work in progress on South Harbor 
section; construction of concrete super- 
structure on old breakwater in progress. 
(Photographs.) 1900, 4114. 


Physical characteristics. 

Description of, 66, iv, 162; 67, 135, 
225, 226; 69, 165-168; '70, 194; 72, 245; 
73, 351; 76, ii, 568, 569, 571; 94, 2240; 
95, 3150, 3153, 3158. 

Foundation so unstable as to cause 
doubling of the estimated cost and to re- 
quire dredging 19 f. below the bed of the 
lake to obtain a good foundation for the 
cribs, 74, 236; 79, 1718. 

Level of lake during southwest gale of 
Oct. 14, 1886, 87, 2352. 

Wind observations, 87, 2351. 

In 1893-94 the shore arm of the break- 
water showed evidence by sinking that 
it was located on the edge of a preglacial 
river, 94, 2440. 

Storms damaging and delaying works, 
1900, 4123. 


Plans. (Seealso Estimate and Projects. ) 

Early history of plans, 67, 224-229; 
68, 222. 

By Capt. Williams, 1839, extension of 
pier 2,040 f. to 23 f. of water and a de- 
tached breakwater 3,690 f. in length, 66, 
iii, 15, iv, 161, 162. 

By Capt. Tardy, 1866, urging the adop- 
tion of Capt. Williams’s plan, 66, iv, 161, 
162. 

Discussion of above plans by Col. Cram, 
viz: Extending the south pier from 300 f. 
to 600 f., removing 200 f. or 400 f. of south 
end of Erie breakwater, and a new break- 
water 4,000 f. in length, and modifica- 
tions proposed, 67, 31, 185-137, 224-229. 
For a cut or canal 200 f. wide, with pier 
or piers extending into the lake to 15 f. 
water, lake to Buffalo Creek, 67, 229; 
68, 205, 206, 214-216. 


Private (State, corporate) work. 

State of New York, 1819, loaned $12,000 
to a committee of citizens on security, to 
build certain piers; cost $14,000. The 
south pier, + mile long, ended in 13 f. 
water; begun in 1820, finished, 1821, 
under superintendence of S. Wilkinson, 
67, 225. 

Erie breakwater, built by the State of 
New York at great expense, 67, 226. 
Dredging by city of Buffalo, 67, 225. 

Claims of railroad company to U. S&S. 
pier, 80, 2195. 

Agreement made with U. 8., 80, 2201. 

Question reopened 1884, 85, 2255. 

Improper use of breakwater by parties 
mooring rafts thereto, 81, 2421, 2422. 

Description of, 95, 3153. 

A large ease of the lake frontage owned 
by the Lehigh Valley and Buffalo Creek 
railroads who have constructed wharves 
and warehouses thereon, 95, 3150. 

In 1895 the Secretary of War author- 
ized private persons to dump clean rock 
dredgings along the Jake face of the 
breakwater, 96, 3113. 

Dredging done in Buffalo River and 
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Erie Canal by city and State authorities 
and private persons, 97, 3109, 98, 2758, 
99, 3105. 

South pier repaired by owners of a ves- 
sel which had injured it, 98, 2757. 


a (See Estimates; Plans; Private 
work, 

Prior to 1866 appropriations were ex- 
pended in building and a agg two 
piers at the mouth of Buffalo Creek, 
dredging and constructing a masonry sea 
wall to protect the beach south of harbor 
entrance. 

By Capt. Williams, 1839, 66, ili, 15, iv, 
161; 67, 227; 68, 221, 222. 

By Capt. Woodruff, 1856, 6'7, 227. 

By Col. Turnbull, 8. Doc. 1, 34th Cong., 
Ist sess. 

By Maj. Graham, 1857, 8. Doc. 42, 35th 
Cong., Ist sess. 

By Capt. Tardy, 1865, 66, 49, 50, ii, 38, 
39, iii, 30, iv, 161. 

By Col. Cram, 1866, repairs and protec- 
tion of the north and south piers and ex- 
tension of the south pier 300 f., 67, 32, 
68, 137, 193, 194. 

By Board of Engineers, 1868, repairing 
the end of the light-house pier and ex- 
tending it about 300 f., removing a por- 
tion of the south end of the Erie Canal 
basin breakwater, dredging at the harbor 
entrance to a depth of 15 f., and con- 
structing a breakwater south from the 
harbor entrance 4,000 f. in length (esti- 
mate section of 100 f., $19,828.40, 68, 
go) of cribs 50 f. long by 34 f. base and 
29 f. to 37 f. in height, 68, 222, 232. 

By Board of Engineers, 1873, stone 
foundations for cribs in the breakwater 
to prevent displacement, 73, 353. 

y Board of Engineers, 1873, increas- 
ing the length of the breakwater to 7,600 
f., with cribs 50 by 34 by 32 f., and an 
artificial foundation for about 2,500 f. of 
the distance, dredged to hard bottom, 50 
f. in width, and filled with gravel and 
stone. A pile pier 1,000 f. long continued 
by crib work 3,100 f., commencing at a 

int on-the shore opposite the head of the 

lackwell Canal and extending toward 
the south end of the breakwater, leaving 
a channel between it and the breakwater 
150 f. in width; estimate, $2,000,000, 76, 
ii, 570; '7'7, 972; 79, 1718. 

Detailed history of, 88, 2028. 

Scheme of improvement, as modified 
at various times, provides for two piers 
at the entrance to Buffalo Creek, for a 
masonry sea wall running southwardly 
from the south pier; for a breakwater 
about one-half mile from and parallel 
with the shoal, and for a shore arm to 
the breakwater from its southerly end, 
87, 305, 2351, 2366. 

In 1866 a masonry and concrete super- 
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structure was adopted for the breakwater, 
87, 2353, 2365. 

From 1826 to 1886, inclusive, $1,966,- 
480.41 was appropriated. Estimate for 
completion of project, $1,117,500, 87, 
2357; 91, 2882. 

By Board of Engineers, 1895, for the 
abandonment of the shore arm, and for 
the extension of the breakwater from its 
southern end at that time to Stoney Point, 
leaving necessary openings for the con- 
venience of commerce; estimate $2,200,- 
000, 95, 3157. Addition was made by 
Congress in 1896, providing for the exten- 
sion of the catch-basin pier to the estab- 
lished pier-head line under continuous 
contract, 96, 3111. 

By Maj. Symons, 1896, for modification 
of plan and location for breakwater, to 
provide for the construction of a section 
of breakwater 9,700 f. long, beginning 
at the southerly end of the old break- 
water, leaving a fair-weather entrance be- 
tween, and thence extending south ina 
straight line, 5,000 f. of the northerly 
part to be of rubble-mound type, and the 
remaining portion to be of timber-crib 
type, mounted upon an artificial founda- 
tion extending down to solid rock. An- 
other section of timber-crib breakwater, 
2,800 f. long, to extend out from the 
shore at Stoney Point in a northwester! 
direction, leaving an entrance 600 
wide between the two structures, also 
provided for. 98, 2760. 

By Maj. Symons, 1899, for repair of 
south pier, 1900, 4114. 


Surveys. 

By William Peacock, 1818, 67, 224. 

Under direction of Capt. Williams, 1839, 
67, 227. 

Under direction of Col. Cram, 1867, by 
Capt. Harwood, assisted by W. Gris- 
wold, 68, 150, 206; 69, 164. 

By direction of Board of Engineers un- 
der Maj. Harwood, 74, 52, 53. | 

Preliminary examination and survey 
of Scajacuada Creek, 85, 2283, 2284. 

Surveys for lake survey charts, made in 
1893-95, by Maj. Ruffner, 94, 2442; 95, 
3149. 

In 1894-95 investigations were made 
by Capt. Kingman to ascertain the prob- 
able cost of stone suitable for use in the 
extension of Buffalo breakwater, 95, 
3157. 

Plan and estimate for extending the 
breakwater from the southerly end of 
the harbor to Stoney Point was asked for 
by act of Aug. 17, 1894, and the necessary 
surveys were made and a report sub- 
mitted in 1895 by Maj. Ruffner, 95, 
3149. 

Soundings were made in 1896 through 
the ice to ascertain the character of the 


146 


ANALYTICAL AND TOPICAL INDEX TO 


BUFFALO HARBOR, N. Y.—Continued. 


lake bottom on the line of the proposed 
breakwater, by Maj. Symons, 96, 3113. 

Miscellaneoussoundings, examinations, 
and surveys were made in 1897-98; by 
Maj. Symons, 97, 3109; 98, 2759. 

In 1897-98 soundings were taken by 
means of aspecially constructed sounding 
scow, by Maj. Symons, 98, 2758. 


BUFFALO 


(BLACK ROCK) 


Maps. Of northern and northwestern 
lakes, showing location of the harbor, 
66; of harbor and vicinity, 66. 

ane of the harbor, June 30, 1879, '79, 
1720. 

80, 2204; 81, 2424; 84, 2130; 87, 2356; 
88, 2054; 89, 2370; 95, 3160; 98, 2784. 
(Photographs, see Operations, 1900). 


HARBOR AND BUFFALO 


ENTRANCE TO ERIE BASIN, N. Y.¢ 


Appropriations. 
1899, $50,000.00, 99, 3114. 
1900, 191,701.25, 1900, 4137. 


Total, 241,701.25 


Commerce. 

Important, 97, 3246, 3247. 
Contracts. 

1899. J. B. Donnelly, breakwater 
construction (excavating, stone, timber 
cribs, concrete, ironwork), $210,175, 
1900, 4138. 

Engineers. 


CHIEF OF ENGINEERS. Reports, 97, 
473; 99, 540; 1900, 603, 611. 


ENGINEER IN CHARGE: 
Maj. T. W. Symons, 1897-. Report, 
97, 3245; 99, 3114; 1900, 4135. 


Operations. 

1899-1900. Substructure of break- 
water in process of construction, 1900, 
4136. 


Physical characteristics. 

Description of; entrance to the basin 
and harbor is an opening 2,300 feet wide 
between two breakwater structures near 
the shore along the lake front of Buffalo, 
N. Y., built by the State of New York, 
97, 3246. 


Projects. 

By Maj. Symons, 1897, breakwater 
2,300 feet long, covering and protecting 
the entrance to the Erie Basin and Black 
Rock Harbor, and the lake front of Buf- 
falo Harbor, between the New York 
State structures; estimate, $248,000, 97, 
3246; 99, 3114. 7 


Surveys. 

Survey of the Buffalo entrance to the 
Erie Basin and Black Rock Harbor, N. Y., 
ordered by act of June 3, 1896, made by 
ey: Symons, 1897 (see Projects), 97, 
3245. 

Examination of the Lake Erie entrance 
ordered by act of June 6, 1900, 1900, 
611. 


~ 


BUFFALO RIVER, MISS. 


Engincers. 
CHIEF OF ENGINEERS. Report, 85, 225. 
ENGINEER IN CHARGE: Capt. T. Turtle. 
Report, 85, 1430. 


Survey. 

Examination ordered by act of July 5, 
1884; made under direction of Capt. Tur- 
tle (report unfavorable), 85, 1430. 


BULKHEAD ROCK, R. I. (See Providence River Harbor, etc.). 
BURLINGTON BAY, MINN. (See Agate Bay, Minn.) 
BURLINGTON CANAL. (See Wells River to Burlington Canal.) 


BURLINGTON HARBOR, IOWA. (See Mississippi River, from St. Paul 
to Des Moines Rapids.) 


BURLINGTON HARBOR, VT.? 


Appropriations—Continued. 
1864, 13,500.00, 66, iii, 28. 


Appropriations. 
1836, $10,000.00, 66, iii, 28. 


1837, 10,000.00, 66, iii, 28. 1866, 27,672.20, 66, iii, 28. 
1838, 50,000.00, 66, iii, 28. 1867, 80,000.00, 67, 234. 
1844, 10,000.00, 66, iii, 28. 1870, 25,000.00, 70, 56, 223. 
1852, 10,000.00, 66, iii, 28. 1871, 30,000.00, 71, 53. 
1864, 308.00. (H. Doc. 373, 1882.) 1872, 30,000.00, '72, 49, 272. 


aSurvey.—Report, Oct. 1, 1836; estimate, $821,430.20. 


(H. Doc. No. 482, 55th Cong., 2 sess.) 
oSurvey.—Report, Feb. 7, 1834; estimate, $28,727.18. 


(H. Doc. No. 482, 55th Cong., 2d sess.) 


